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TITLE OF INVENTION: EGR-GAS TEMPERATURE ESTIMATION APPARATUS FOR INTERNAL COMBUSTION ENGINE 



I APPLN.TYPE I SMALL ENTITY | ISSUE FEE | PUBLICATION FEE | TOTAL FEE(S) DUE | DATE DUE | 

nonproyisional NO $1330 $300 $1630 09/23/2004 

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT. 
PROSECUTION ON THE MERIIS IS liXQSfiD. THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGHTS. 
THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON 
PETITION BY THE APPLICANT. SEE 37 CFR L313 AIW MPEP 1308, 

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE 
MAILING DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS 
S T AT UTORY PEBIOP CANNOT BE EX T ENPEP . SEE 35 U.S.C. 15L THE ISSUE FEE DUE INDICATED ABOVE 
REFLECTS A CREDIT FOR ANY PREVIOUSLY PAID ISSUE FEE APPLIED IN THIS APPLICATION. THE PTOL-85B (OR 
AN EQUIVALENT) MUST BE RETURNED WITHIN THIS PERIOD EVEN IF NO FEE IS DUE OR THE APPLICATION WILL 
BE REGARDED AS ABANDONED. 



HOW TO REPLY TO THIS NOTICE: 

I. Review the SMALL ENTITY status shown above. 

If the SMALL ENTITY is shown as YES, verify your current 
SMALL ENTITY status: 

A. If the status is the same, pay the TOTAL FEE(S) DUE shown 
above. 

B. If the status is changed, pay the PUBLICATION FEE (if 
required) and twice the amount of the ISSUE FEE shown above 
and notify the United States Patent and Trademark Office of the 
change in status, or 



If the SMALL ENTITY is shown as NO: 

A. Pay TOTAL FEE(S) DUE shown above, or 

B. If applicant claimed SMALL ENTITY status before, or is now 
claiming SMALL ENTITY status, check the box below and enclose 
the PUBLICATION FEE and 1/2 the ISSUE FEE shown above. 

□ Applicant claims SMALL ENTITY status. 
See 37 CFR 1.27. 



II. PART B - FEE(S) TRANSMITTAL should be completed and returned to the United States Patent and Trademark Office (USPTO) with 
your ISSUE FEE and PUBLICATION FEE (if required). Even if the fee(s) have already been paid. Part B - Fee(s) Transmittal should be 
completed and returned. If you are charging the fee(s) to your deposit accoimt, section "4b" of Part B - Fee(s) Transmittal should be 
completed and an extra copy of the form should be submitted. 

III. All communications regarding this application must give the application number. Please direct all communications prior to issuance to 
Mail Stop ISSUE FEE unless advised to the contrary. 

IMPORTANT REMINDER: Utility patents issuing on applications filed on or after Dec. 12, 1980 may require payment of 
maintenance fees. It is patentee's responsibility to ensure timely payment of maintenance fees when due. 
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PART B - FEE(S) TRANSMITTAL 



Complete and send this form, together with applicable fee(s), to: Mail 



or Fax 



Mail Stoi> ISSUE FEE 
Commissioner for Patents 
P.O. Box 1450 

Alexandria, Virginia 22313-1450 
(703) 746-4000 



INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required^. Blocks I through 4 should be completed where 
appropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as 
indicated unless corrected below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for 
maintenance fee notifications. 



CURRENT CORRESPONDENCE ADDRESS (Note: Ugibly mark-up with any contctions or use Block 1) 



25944 



7590 



06/23/2004 



OLIFF & BERRIDGE, PLC 
P.O. BOX 19928 
ALEXANDRIA, VA 22320 



Note: A certificate of mailing can only be used for domestic mailings of the 
Fee(s) Transmittal. This certificate cannot be used for any other accompanying 
papers. Each additional paper^ such as an assignment or formal drawing, must 
have its own certificate of mailing or transmission. 

Certiflcate of Mailing or Transmission 
I hereby certify that this Fee^ Transmittal is being deposited with the United 
States Postal Service with sufficient postage for first class mail in an envelope 
addressed to the Mail Stop ISSUE FEE address above, or being facsimile 
transmitted to the USPTO, on the date indicated below. 



(Dqxisitof's name) 



(Signature) 



(Date) 



APPLICATION NO. 



FILING DATE 



FIRST NAMED INVENTOR 



ATTORNEY DOCKET NO. CONHRMATION NO. 



10/695,873 10/30/2003 Akio Matsunaga 117463 6679 

TrrLE OF INVENTION: EGR-GAS TEMPERATURE ESTIMATION APPARATUS FOR INTERNAL COMBUSTION ENGINE 



APPLN. TYPE 



SMALL ENTITY 



ISSUE FEE 



PUBLICATION FEE 



TOTAL FEE(S) DUE 



DATE DUE 



nonpro visional 



NO 



$1330 



$300 



$1630 



09/23/2004 



EXAMINER 



ART UNIT 



CLASS-SUBCLASS 



TRIEU.THAI BA 



3748 



060-605200 



1 . Change of correspondence address or indication of "Fee Address" (37 

CFR1.J63). 

□ Change of correspondence address (or Change of Correspondence 
Address form PTO/SB/122) attached. 

□ "Fee Address" indication (or "Fee Address" Indication form 
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer 
Number is required. 



2. For printing on the patent front page, list (1) the 
names of up to 3 registered patent attorneys or 
agents OR, alternatively, (2) the name of a single 
firm (having as a member a registered attorney or 
agent) and the names of up to 2 registered patent 
attorneys or agents. If no name is listed, no name 
will be printed. 



3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type) 

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. Inclusion of assignee data is only appropriate when an assignment has 
been previously submitted to thelJSPTO or is being submitted under separate cover. Completion of this form is NOT a substitute for filing an assignment. 
(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY) 



Please check the appropriate assignee category or categories (will not be printed on the patent); □ individual Q corporation or other private group entity □ government 
4a. The following fee(s) are enclosed: 4b. Payment of Fee(s): 

□ Issue Fee □ A check in the amount of the fee(s) is enclosed. 

Q Publication Fee □ Payment by credit card. Form PTO-2038 is attached. 

□ Advance Order - # of Copies □ The Director is hereby authorized by charge the required fee(s), or credit any overpayment, to 

Deposit Account Number (enclose an extra copy of this form). 

Director for Patents is requested to apply the Issue Fee and Publication Fee (if any) or to re-apply any previously paid issue fee to the application identified above. 



(Authorized Signature) (Date) 



NOTE: The Issue Fee and Publication Fee (if required) will not be accepted from anyone 
other man the applicant; a registered attorney or agent; or the assignee or other party in 
interest as shown by the records of the United States Patent and Trademark Office. 



This collection of information is required by 37 CFR 1.311. The information is required to 
obtain or retain a benefit by the public which is to file (and by the USPTO to process) an 
application. Confidentiality is governed by 35 U.S.C. 122 and 3 / CFR 1.14. This collection is 
estimated to take 12 minutes to complete, including gathering, preparing, and submitting the 
completed application fomi to the USPTO. Time will vary depending upon the individual 
case. Any comments on the amount of time you require to complete this form and/or 
suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. 
Patent and Trademark Office, U.S. Department of Commerce, Alexandria, Virginia 
22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. 
SEND TO: Commissioner for Patents, Alexandria, Virginia 22313-1450. 

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a 
collection of information unless it displays a valid 0MB control number. 



TRANSMIT THIS FORM WITH FEE(S) 
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Determination of Patent Term Adjustment under 35 U.S.C. 154 (b) 

(application filed on or after May 29, 2000) 

The Patent Term Adjustment to date is 0 day(s). If the issue fee is paid on the date that is three months after the 
mailing date of this notice and the patent issues on the Tuesday before the date that is 28 weeks (six and a half 
months) after the mailing date of this notice, the Patent Term Adjustment will be 0 day(s). 

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that 
determines Patent Term Adjustment is the filing date of the most recent CPA. 

Applicant will be able to obtain more detailed information by accessing the Patent Application Information Retrieval 
(PAIR) system (http://pair.uspto.gov). 

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of 
Patent Legal Administration at (703) 305-1383. Questions relating to issue and publication fee payments should be 
directed to the Customer Service Center of the Office of Patent Publication at (703) 305-8283. 
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Application No. 


Appiicant(s) 




Notice of Allowability 


10/695,873 


MATSUNAGA ET AL. 


Examiner 


Art Unit 






Thai-Ba Trieu 


3748 





- The MAILING DATE of this communication appears on the cover sheet with the correspondence address- 
All claims being allowable. PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not Included 
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS 
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application Is subject to withdrawal from issue at the initiative 
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308. 

1 . □ This communication is responsive to . 

2. 1^ The allowed claim{s) is/are 1-12 , 

3. □ The drawings filed on are accepted by the Examiner. 

4. ^ Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 1 19(a)-(d) or (f). 

a) la All b) □ Some* c) □ None of the: 

1 . 13 Certified copies of the priority documents have been received, 

2. □ Certified copies of the priority documents have been received in Application No. . 

3. □ Copies of the certified copies of the priority documents have been received in this national stage application from the 

International Bureau (PCT Rule 17.2(a)). 
* Certified copies not received: . 

Applicant has THREE MONTHS FROM THE "MAILING DATE" of this communication to file a reply complying with the requirements 
noted below. Failure to timely comply will result in ABANDONMENT of this application. 
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE. 

5. □ A SUBSTITUTE OATH OR DECLARATION must be submitted. Note the attached EXAMINER'S AMENDMENT or NOTICE OF 

INFORMAL PATENT APPLICATION (PTO-152) which gives reason(s) why the oath or declaration is deficient. 

6. □ CORRECTED DRAWINGS ( as "replacement sheets") must be submitted. 

(a) □ including changes required by the Notice of Draftsperson's Patent Drawing Review ( PTO-948) attached 

1) □ hereto or 2) □ to Paper No./Mail Date . 

(b) □ including changes required by the attached Examiner's Amendment / Comment or in the Office action of 

Paper No./Mail Date . 

Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of 
each sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d). 

7. □ DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the 

attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL. 



Attach ment(s) 

1 . S Notice of References Cited (PTO-892) 5. □ Notice of Informal Patent Application (PTO-152) 

2. □ Notice of Draftperson's Patent Drawing Review (PTO-948) 6. □ Interview Summary (PTO-413), 

Paper No. /Mail Date . 

3. S Infonnation Disclosure Statements (PTO-1449 or PTO/SB/08), 7. 13 Examiner's Amendment/Comment 

Paper No./Mail Date 10/30/2003 

4. □ Examiner's Comment Regarding Requirement for Deposit 8. ^ Examiner's Statement of Reasons for Allowance 

of Biological Material 9. □ Other . 
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DETAILED ACTION 

Priority 

Receipt is acl<nowledged of papers submitted under 35 U.S.C. 1 19(a)-(cl). which 
papers have been placed of record in the file. 

EXAMINER'S AMENDMENT 

The application has been amended as follows: 

- On Page 13. line 22. "a throttle vale 33" has been replaced by - a 
throttle valve 33 -, (for correcting typo error). 

- On Page 14, line 26, "rear eart/i" has been replaced by -rare earth-, 
(for con-ecting typo error). 

Allowable Subject Matter 

Claims 1-10 are allowed. 

The following is an examiner's statement of reasons for allowance: The Prior Art 
fails to disclose or render obvious the claimed combination of an EGR-gas temperature 
estimation apparatus for an internal combustion engine including: 

" Regarding claims 1 and 7: 

outlet EGR-gas temperature estimating means for estimating a 
temperature of the EGR gas on an outlet side of the EGR-gas cooling apparatus, 
on the basis of the EGR-gas temperature on the inlet side of the EGR-gas 
cooling apparatus and the obtained cooling efficiency." 
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Any comments considered necessary by applicant must be submitted no later 
than the payment of the issue fee and, to avoid processing delays, should preferably 
accompany the Issue fee. Such submissions should be clearly labeled "Comments on 
Statement of Reasons for Allowance." 

Conclusion 

The IDS (PTO-1449) filed on October 30, 2003 has been considered. An 
initialized copy is attached hereto. 

The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

- Hernandez et al. (Pub. Number US 2003/0226398 A1) disclose methods and 
apparatus for estimating the temperature of an exhaust gas recirculation valve coll. 

- Brunemann et al. (Pub. Number 2003/0192516 Al) disclose a condensation 
protection AECD for an internal combustion engine employing cooled EGR. 

- Hernandez (US Patent Number 6,622,548 B1) discloses methods and 
apparatus for estimating gas temperatures within a vehicle engine. 

- Zagone (US Patent Number 6,434,476 81) discloses high-voltage fault 
discrimination for EGR temperature sensor. 

- Kreso (US Patent Number 6,347,519 81 ) discloses a system and a method for 
measuring recirculation exhaust gas flow in a compression-Ignition engine. 

- Akao et al. (US Patent Number 6,708.676 82) discloses an EGR control unit 
and EGR control method. 
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- Cullen at al. (US Patent Number 6,116,083) discloses an exhaust gas 
temperature estimation. 

- Wang et al. (US Patent Number 6,085,732) disclose an EGR fault diagnostic 
system. 

- Fukuma (Patent Number 6,000,385) discloses a combustion engine with EGR 
apparatus. 

- Shibata et al. (Patent Number JP 2002129996 A) disclose exhaust emission 
control device for an internal combustion engine. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Thai-Ba Trieu whose telephone number is (703) 308- 
6450. The examiner can normally be reached on Monday - Thursday (6:30-5:00). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Thomas E. Denion can be reached on (703) 308-2623. The fax phone 
number for the organization where this application or proceeding is assigned is 703- 
872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more infomiation about the PAIR system, see http://pair-direct.uspto.gov. Should 
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you have questions on access to ttie Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 



TTB Thai-Ba Trieu 

June 20, 2004 Patent Examiner 
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USPTO TO PROVIDE ELECTRONIC ACCESS TO CITED U.S. 
PATENT REFERENCES WITH OFFICE ACTIONS AND CEASE 

SUPPLYING PAPER COPIES 

In support of its 21'^ Century Strategic Plan goal of increased patent e-Govemment, beginning in 
June 2004, the United States Patent and Trademark Office (Office or USPTO) will begin the phase- 
in of its E-Patent Reference program and hence will: (1) provide downloading capability of the 
U.S. patents and U.S. patent application publications cited in Office actions via the E-Patent 
Reference feature of the Office's Patent Application Information Retrieval (PAIR) system; and (2) 
cease mailing paper copies of U.S. patents and U.S. patent application publications with 
Office actions (in applications and during reexamination proceedings) except for citations made 
during the intemational stage of an international application under the Patent Cooperation Treaty 
(PCT). In order to use the new E-Patent Reference feature applicants must: (1) obtain a digital 
certificate and software from the Office; (2) obtain a customer number from the Office; and (3) 
properly associate patent applications with the customer number. Alternatively, copies of all U.S. 
patents and patent application publications can be accessed without a digital certificate from the 
USPTO web site, from the USPTO Office of Public Records, and from commercial sources. The 
Office will continue the practice of supplying paper copies of foreign patent documents and non- 
patent literature with Office actions. Paper copies of cited references will continue to be provided 
by the USPTO for intemational applications during the intemational stage. 

Schedule 

June 2004 TCs 1 600, 1 700, 2800 and 2900 

July 2004 TCs 3600 and 3700 

August 2004 TCs 2 1 00 and 2600 

All U.S. patents and U.S. patent application publications are available on the USPTO web site. 
However, a simple system for downloading the cited U.S. patents and patent application 
publications has been established for applicants, called the E-Patent Reference system. As E-Patent 
Reference and Private PAIR require participating applicants to have a customer number, retrieval 
software and a digital certificate, all applicants are strongly encouraged to contact the Patent 
Electronic Business Center to acquire these items. To be ready to use this system by June 1 , 2004, 
contact the Patent EBC as soon as possible by phone at 866-217-9197 (toU-firee), 703-305-3028 or 
703-308-6845 or electronically via the Internet at ebc(a).usDto.gov . 

Other Options 

The E-Patent Reference fimction requires the applicant to use the secure Private PAIR system, 
which establishes confidential communications with the applicant. Applicants using this facility 
must receive a digital certificate, as described above. Other options for obtaining patents which do 
not require the digital certificate include the USPTO's free Patents on the Web program 
(http://www.uspto.gov/patft/index.html). The USPTO's Office of Public Records also supplies 
copies of patents for a fee fhttD://ebizl.uspto.gov/oem.s25p/index.htmn . Commercial sources also 
provide U.S. patents and patent application publications. 

For complete imtructions see the Official Gazette Notice. USPTO TO PROVIDE ELECTRONIC ACCESS TO CITED 
U.S. PATENT REFERENCES WITH OFFICE ACTIONS AND CEASE SUPPLYING PAPER COPIES, on the 
USPTO web site. 



NOTICE OF OFFICE PLAN TO CEASE SUPPLYING COPIES OF CITED U.S. PATENT 
REFERENCES WITH OFFICE ACTIONS, AND PILOT TO EVALUATE THE 
ALTERNATIVE OF PROVIDING ELECTRONIC ACCESS TO SUCH U.S. PATENT 

REFERENCES 



Summary 

The United States Patent and Trademark Office (Office or USPTO) plans in the near future to: 

(1) cease mailing copies of U.S. patents and U.S. patent application publications (US patent 
references) with Office actions except for citations made during the international stage of an 
international application under the Patent Cooperation Treaty and those made dunng 
reexamination proceedings; and (2) provide electronic access to, with convenient downloadmg 
capability of, the US patent references cited in an Office action via the Office's private Patent 
Application Information Retrieval (PAIR) system which has a new feature called "E-Patent 
Reference." Before ceasing to provide copies of U.S. patent references with Office actions, the 
Office shall test the feasibility of tiie E-Patent Reference feature by conducting a two-month pilot 
project starting with Office actions mailed after December 1, 2003. The Office shall evaluate the 
pilot project and publish the results in a notice which will be posted on the Office's web site 
rwww USPTO.gov) and in the Patent Official Gazette (O.G.). In order to use the new E-Patent 
Reference feature during ttie pilot period, or when the Office ceases to send copies of U.S. patent 
references with Office actions, the applicant must: (1) obtain a digiUil certificate firom the Office; 

(2) obtain a customer number from the Office, and (3) property associate applications with the 
customer number. The pilot project does not involve or affect the current Office practice of 
supplying paper copies of foreign patent documents and non-patent literature with Office actions. 
Paper copies of references will continue to be provided by the USPTO for searches and written 
opinions prepared by the USPTO for international applications during the international stage and 
for reexamination proceedings. 

Description of Pilot Project to Provide Electronic Access to Cited U.S. Patent 
References 

On December 1, 2003, the Office will make available a new feature. E-Patent Reference, in the 
Office's private PAIR system, to allow more convenient downloading of U.S. patents and U.S. 
patent application publications. The new feature will allow an authorized user of pnvate PAIR 
to download some or all of the U.S. patents and U.S. patent application publications cited by an 
examiner on form PTO-892 in Office actions, as well as U.S. patents and U.S. patent application 
publications submitted by applicants on form PTO/SB08 (1449) as part of an IDS. The retneval 
of some or all of the documents may be performed in one downloading step with the documents 
encoded as Adobe Portable Document format (.pdf) files, which is an improvement over the 
current pagc-by-page retrieval capability fcom other USPTO systems. 



steps to Use the New E-Patent Reference Feature During the Pilot Project and 
Thereafter 

Access to private PAIR is required to utilize E-Patent Reference. If you don't already have 
access to private PAIR, the Office urges practitioners, and applicants not represented by a 
practitioner, to take advantage of the transition period to obtain a no-cost USPTO Public Key 
Infrastructure (PKI) digital certificate, obtain a USPTO customer number, associate all of their 
pending and new application filings with their customer number, install no-cost software 
(supplied by the Office) required to access private PAIR and E-Patent Reference feature, and • 
make appropriate arrangements for Internet access. The full instructions for obtaining a PKI 
digital certificate are available at the Office's Electronic Business Center (EBC) web page at: 
<http://www.uspto.gov/ebc/dQwnloads.html> . Note that a notarized signature will be required to 
obtain a digital certificate. 

To get a Customer Number, download and complete the Customer Number Request form, PTO- 
SB125, at: http://www.uspto.gov/web/forms/sb0125.pdf The completed form can then be 
transmitted by facsimile to the Electronic Business Center at (703) 308-2840, or mailed to the 
address on the form. If you are a registered attorney or patent agent, then your registration 
number must be associated with your customer number. This is accomplished by adding your 
registration number to the Customer Number Request form. A description of associating a 
customer number with an application is described at the EBC web page at: 
http://www.uspto.gov/ebc/registration pair.html . 

The E-Patent Reference feature will be accessed using a new button on the private PAIR screen. 
Ordinarily all of the cited U.S. patent and U.S. patent application publication references will be 
available over the Internet using the Office's new E-Patent Reference feature. The size of the 
references to be downloaded will be displayed by E-Patent Reference so the download time can 
be estimated. Applicants and registered practitioners can select to download all of the references 
or any combination of cited references. Selected references will be downloaded as complete 
documents as Adobe Portable Document Format (.pdf) files. For a limited period of time, the 
USPTO will include a copy of this notice with Office actions to encourage applicants to use this 
new feature and, if needed, to take the steps outlined above in order to be able to utilize this new 
feature during the pilot and thereafter. 

During the two-month pilot, the Office will evaluate the stability and capacity of the E-Patent 
Reference feature to reliably provide electronic access to cited U.S. patent and U.S. patent 
application publication references. While copies of U.S. patent and U.S. patent application 
publication references cited by examiners will continue to be mailed with Office actions during 
the pilot project, applicants are encouraged to use the private PAIR and the E-Patent Reference 
feature to electronically access and download cited U.S. patent and U.S. patent application 
publication references so the Office will be able to objectively evaluate its performance. The 
public is encouraged to submit comments to the Office on the usability and performance of the 
E-Patent Reference feature during the pilot. Further, during the pilot period registered 
practitioners, and applicants not represented by a practitioner, are encouraged to expenment with 
the feature, develop a proficiency in using the feature, and establish new internal processes for 
using the new access to the cited U.S. patents and U.S. patent application publications to prepare 
for the anticipated cessation of the current Office practice of supplying copies of such cited 
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references. The Office plans to continue to provide access to the E-Patent Reference feature 
during its evaluation of the pilot. 

Comments 

Comments concerning the E-Patent Reference feature should be in writing and directed to the 
Electronic Business Center (EBC) at the USPTO by electronic mail at cRefcrence@uspto.gov or 
by facsimile to (703) 308-2840. Comments will be posted and made available for public 
inspection. To ensure that comments are considered in the evaluation of the pilot project, 
comments should be submitted in writing by January 15, 2004. 

Comments with respect to specific applications should be sent to the Technology Centers' 
customer service centers. Conunents concerning digital certificates, customer numbers, and 
associating customer numbers with applications should be sent to the Electronic Business Center 
(EBC) at the USPTO by facsimile at (703) 308-2840 or by e-mail at EBC@uspto.gov. 

Implementation after Pilot 

After the pilot, its evaluation, and publication of a subsequent notice as indicated above, the 
Office expects to implement its plan to cease mailing paper copies of U.S. patent references cited 
during examination of non provisional applications on or after February 2, 2004; although copies 
of cited foreign patent documents, as well as non-patent literature, will still be mailed to the 
applicant until such time as substantially all applications have been scanned into IFW. 

For Further Information Contact 

Technical information on the operation of the IFW system can be found on the USPTO website 
at http://www.uspto.gov/web/patents/ifw/index.html. Conunents concerning the E-Patenl 
Reference feature and questions concerning the operation of the PAIR system should be directed 
to the EBC at the USPTO at (866) 2 1 7-91 97, The EBC may also be contacted by facsimile at 
(703) 308-2840 or by e-mail at EBC@uspto.gov. 





Nicholas P. Godici 
Commissioner for Patents 
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^<^(Dm.mm-im (nox) ?:?^^tri.NOxfti!iiT'S> 

M^^'ifiiSi7SNOx)i!l«|^€r0«^l. C: tt^X'^ t 
*>\ ^CT'{4i!SKjl7CSNOxj5!lrfi^MtC*tfTi5iB3-t 

I.. \iiT. mmimmommm^oxfm2 

[00561 iRiSi7CSNOx«i2 0{4. mUi. T 

h^J^M. (Na) , U^'^/A (Li). i,t<{4-bi^'> 
A (Cs) ^<?)r;l^*'J^«t, yN-'J^I^A (Ba) iiL 

< \t:^JWy^A ( C a ) ^TlV:^ 'J J^i: , 7 > 
(La) t t<Ji^-y hUn^i". (Y) ^cO#±Jii:*>fe 
SJ^$iifc^-=5r< 1 1 1 ^k . ( P t ) ^«0«^JR 

T;PS-f*^^>^|.iift±tCA'U'>i. (Ba) kSife (P 

\,zmfxmm-h, 

30 [0057] iO.}: 3 \,zm^^ixfz^^7tmiOM 

m2o\i. mmMKmo%mk2o\.zmK-tm% 
<mmm.i)m\^t t mf^'>p<r>mmmi ( n ox ) 

[0 0 58] tRKS7SNOxMja52 0{4, WSl 

TLtztt\imLLX\^tz'^mm (NOx) SrftftJ 

(CO) V ^fi\i. PSi^ffiN 

OxM2 0«4. i^i®^ji7cMNOxM«E2 0*»f>&ai§ 

40 tifzmm.im (nox) s-^^ (n?) 

[0 0 59] ®ii!ji7cSNOxM«2 0cONOxi8JSt 
ffif^ffltco \^X\,mhMz^tlX\^^j:\. i,hhifi. 
fcfcJ:^-WT<OJ: a=5r^;*-XAt J:-5-Cffi>fiTV>l. 

[0060] 9ff. liSj^jlT^N OxMii2 0-C14, ^ 

^ssi^jm.ii6ymk2 o\.z^x-thm%ff)'m&.m 

-ymi!chti:'>xm%^(n^mm!^mib. 112 

(A) \,z^.^ixh^d^z. m%^<mm (02) *>'02- 

50 tfz\iO^-<mX'B^ ( P t ) <50«M±t#»-ri. . fit 



t 
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fn^co-mmn ( NO ) «±, ( p t ) (Dmmix- 
oz- tfziio^- tKmtx -mimm i^oz) 

■ri. (2NO + 02-2N02) . ZK-ftM^ (NO2) 

ti. ( p t ) (Tmmixmzwt^ix. mt^ 

(NO3-) c7)JBT'®^S7cMNOxM«E2 0t®fR§fL 

I.. iS], mMmMNOxmmo^zm^iitzm&-( 

(NO3-) {4. ^-fb^N'-J'^'A (BaO) fcjg^LT 
m^^<V -^A ( B a ( NO3 ) 2 ) ^JI^fiK-r^. 
[00 6 11 c:(7)J;^t(RisS7cSNOxiM2 0tcS 

'^<7>mmmtm ( nox) *«tgiE^ :ty ( N03- ) 1 1 
[ 0 0 6 2 ] ±iE L-t J; 3 ^ N oxigwffl{4 , 

!>, t^oT. i!am^7cSNOxia!je?2 0{:sriAti.sm 

xfiM2 0ONOx«RIRtg:*3*^'t&fPL^V^|®0, Sfm^tfO 
SSS^btt (NOx) *5pRK3i7cSNOxg4^2 0tCPR)R 

m%'^i}'(i>mmmim (nox) ^^i^siis^ 

[00 6 3] ZtllzMLX. iai8i7^NOx)i!l!*g2 0 

xii. mmM7tmNOxfm2 0 iz^tmmm 
«iiK*^ffiT-rs t , ( p t ) <7)^ffl±tcfc>.^-cz 
mi\:Mm (NOz) oi^*w-ti)!tJ6. K'fk/N'u 
(Bao) t^-^Ltv^/ciSii'fTry (N03-) 
jssiczij^tss ( N02 ) "^-mmm (no t^ro 
■ciia^)i7^NOx«2 oi}-(^mmh. 

[0064] ^(Dm. Sf^tf t^l^-fbK* ( HC) ^-m 

itm (CO) ^c7)§7nEg^^AJ^L?v^ii{f, -eit-o 
£7)s7u«^*>a^ ( P t ) ±c7)K# ( O2- ttdiO^- ) 

tmmzKjBLx-mmiB^t^. zco^ma. 

(NO2) ^-S^l:^ (NO) ^mm (N2) izMyc\t 
Liib^Ztl,z^j:l. 

[00 6 51 fi!oT, i8ig8i7cMNOxMji2 0K8gA 
©)^7cSNOxg4«|2 0tciliR$ifCv^/c 

smstim (NOx) *<scajat^a7c$*i, jarisjea 

TcSN Oxftl!«2 0 ON Ox®lRtl^J*«ll:t;SttS i 1 
=3:1.. 

[0066] t^^T\ rt«««IRIl***?H!a!MjllK§it 

^fm+(3-irin§M5gK^b!t^ (NOx) *^iS^ji7cSN 
OxJ)4«E2 0fciiiRSfL^C:i:C^:**^ rtM«BllO 

its i: , ifiitjiTcSN Ox 

» (NOx) imimimNOxmii2oizxm^^ivr 
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1 0 

[00671 #12, ««iiaic7)J: d^TT-f -- b'/l-ra 

3!)««s^$jx. ^tnzjiitx±m<mmmizt5\>^x^t 

xim 2 0 ON oxmm^tfimi t^v \ 
[0068] t^-:>T . f^mm 1 ij^mmsm^tix 

V^SJ^{4, ®^S7cSNOx84^2 0ONOx®IRtg:>J 

mmthmizfmM7mNOxm^2 oiz^ix-tm 
10 ^+oiii^2g^&{iT§-ii:i. 1 1 1 izMjmicommim 

tf), i!SiSi7cSNOxjj!l!Ji2 0tCi8ilR§n^^iS'fb!Bj 

(NOx) frJJtaiat^STC^-lirS^tJS*^-?.. 

[00691 zix^zMi. :^m<r>mmmhfyimm 
mm^tmmt. mmTtmN oxm 2 0 j: 0 ±se 
mfscm^mixm^'p^zmTimfcim mm) i 

xfm2 0iz^x-tm%<^w^mm^isT^-th 1 1 

20 [0070] mfcmmmma. m 1 ixi. i a 
tc, -eom^^ms'ffisrttci^tfcfcartj^iiiMKo 

nmm^tifzt^ izm^txmMma-^mtmm. 
m28t. mmLtimit^yret-^oiiii^ixfzm 
mtmjcmmttif 2 a^KMimmm 29k. z 
<r)m7tmmm2 9<^m'pizmihixim7tm^^m 
2 9\^mtii>mi<DmMm&-tmM.mmt-3 0 

z(7)^Mmmii-3ox'o±m<^mmmm2 9iz 
mif(:>tixm^mmm2 9\^<7>m(om.imsit 
30 I mn^ sit. H-iiegiaps* 3 ox*) ±^i<Dm7m 
2 9 tcK 0 iw (iti^Ttm^m 2 9 i*i(7)E>j 
izMmLfzmm^i:iiiijti>mmEi:-^y^3 2 

[007 1 11^, Mjtmmi^2 8(4, i^Tcsijinst* 
2 8 comnmm^'^ 1 s tcfc 1. e g rjiss 2 5 1 <o 

(r>m<om^mzmhT6i^^m2m^^-hiz^iiit 
itth^z. mm/s 1 8om^gi5^[6i< i a u >^ 

40 [0072] ztai. mm\m^28i}-i^m^ivfi 

mjtm ( TdmcomFi^^ ) *<e g rjiss 2 5 a^sea l e 

8mz)S^zb^j:<m'L^m^mco^~t'y^^^ 
'jyyi 5 h^^^^mthXoiz^hfzi^x'hh. 
[ 0 0 7 3 1 n 1 \,zmmx'\i.. \^mm 1 o4o 
<^m<r>o ^ 1 # ( # 1) 2 mmkm 1 8<o* 
^a5tftt)£v^{4S{cs>i.)ty), i#(#i)^©2o 

m%^^- h Cji7C»JWW# 2 8 *>'JR 0 #ft i^fiT V >S 

50 If. im(^i)%n2mffmM2mimMm].s<r) 



1 1 

7ii- h izwtmm^ 2 8 im'omi^tL^ x o 
10 0 7 4] tfc. memmm^2 sa. -y v 

?$ai?K^fi|ffl tTjl7C?[Wlt#2 8 Srf^ai-tl. J: 3 L 
[0075] ^OJ: o^:3i7C^ltt*&ffi«t'li. SttISS 
E<^i|£lj!«i7c9ltt*&SS2 9 5-^ \^XWmm^ 2 8 

[0076] S7t»ji«tf#2 ^-h-hmmm i si^'krs 

Sf^i: fc i: t> tC^'-f :/ 1 5 b ^lA-r 4 . 

{i. ^-fy^-f -/K7)|iitet J:-5-C«lf $nt:i^«t 

[ 0 0 7 7 ] J: 0 LT?g^§ii/S U y f-S^.itcO 
PmJi, ^-t'y>'^•>i''y^■■l 5b:*>^>Sfm'i=l 9 5r:ft• 
LT^KS^SNOxtt^20^c»^lAU. ©SilTcSN 
OxJifii 2 0 fciSJR^ilT \ ^fi'^mmM ( N Ox ) SriSc 

di^-if-ooM^ ( N2 ) i.zWt'fh ^ i: \Zts:h <, 
[0078] -e<7)m. 8fLftiiS#3 0*>m§ixT»4 

^Kh t . Sjcmmif2 8 i,zma^ti&im<r)E:hif^ 
[0079] uLha^^/i J: 0 m^wzmmm 1 1 

(ECU : Electronic Control Unit) 3 5*^'fifiS§it 

[0080] ECU3 5{C{i. a^yU-iUE^y^'i 

a. xr7n-;><-^' 1 1 , ^%W^-^ytl 2. 

^E^^i-by-ti 7. sm-fey^^23, fif^SS-fey-t 

24. S7C»ffiJ)-fe>-t^3 2, ^'^y^^'-K'^'Vay-fey 

•9-3 3. *ia-fe>"9-3 4, Tif-timm-^y^se. e 

GR^®-ty-t3 8. EGR;>!?:^S^-by-^3 7^cO# 
y■9-<Oll5:^J^i#*«E C U 3 5 fcA^J$itl> J: 3 {='5:r>-C 
[0081]-*-, ECU35W1. ^.f4i«lt#3, © 
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1 2 

^22. EGR#26, SESigS^SO. jiBf#3 1^ 

i}<mmMi:^LXim^ii. ±IEUw#ai5^ECU3 
5 **SiJ1»-r hZt iMmz^j: o T V ^S . 
[0082] CICIT', ECU35Ji. mStZrr^Xd 
(C, ?J?:a-fSlttyN'X3 5 0t:J:-7-Cfi5{lSiS$tl^C. c 
PU35 1 ROM3 52i:. RAM3 5 3i:, >'N'-y 

-h3 57i:S:fii;e.Sfcttt:, mrEA:'j'-K- h 3 5 6 
(cS^ggSfX/^iA/DnwW (A/D) 3 5 5S:<ii;t 
10 tv^s. 

[0083] m^-nr^- V35 ^vy^if^vi^ 
ay-^yf33<7)Xo i>zr>'^}i'm^m^(om^iiiii} 

P U 3 5 1 •«f>R AM 3 5 3-^jSfi1-& . 

[0084] mMXijm- b 3 5 6»±. 3t yu-ii^Z 

2, ia^'gE:>]-fey-tf 1 7, s.mit^y-f23. mmi 
m^y^2 4. mmiE^-^ y-f3 2. 7j<a-b y^ 3 

4. T^'-feyHH]g-by-9-3 6, EGRIB]g-fey9-3 8. 

20 EGR;>;?XiaS-fey-!f 3 7^i7)J:-3t:, T-to/fi-^ 

^<^m^i:^:nti-^y^<^A./D3 5 5^iYtxx:h 
I. ^ir/i><oai:bffi#5'CPU3 5 1^RAM3 5 3^ 

[0085] fii2ai:>]'i^- h 3 5 7 (i. mm^^3 , 
iS^'5fflT:7f-AX-:5'14. Sf^OfflT^'^iX 
-:?2 2, EGR#2 6, gE*iBS#3 0, )gBr#3 1 

mtnm^m'{fLxmm^tl. cpu3 5 i*^f>ai:'] 
r^'f-^x-^'14, #f^'5fflr^'^iX-^2 2, 

30 EGR#2 6, 8gftiifi#3 0. ftl.V^{ijiBli#3 1^ 
[0 086] l«ieROM3 5 2{i, 3 Sr$ijffil 

•ti.^v:*<^«imisw*fiffli;i'-^y. is^o*! 3im 

mthfzibcoti&^mmmi^-i-y. sf^o#2 1 s: 
mm-t^fzifxDmmii mmiv-^y. e g r#2 6 $r 

©]ffli-ri>3t*^<7)EGR$iJffl;i^-^y, la^jSNOx 

mk2o\izmi-^ixtzmmkim (nox) 

I.. 

[0087] flieROM352{i, ±iEL7tT7°y^- 

>-3yro^7A{cjn;c, ^w^vm-^-yriiimLX 
v^l.. b5IB«iJ»v -yrti, iJ|;t{f. 1 

mi^i:^i-f&mto^mmmm-? -yr. egr^-7 2 

50 70/^fi]S!)$i:iSAfrmSi:(7)p^$:^-fiSA«rmAffi 



1 3 

wm 1 <^w&^b E G R# 2 6<DSW:m^b<Dmi^^ 

^■rEGR#^JS*Jffl|-7>yr. EGR^'-7 2 70}$ai 
t itf^E G R*i: £7)Mf^$:^^t E G R;y;?.ft||iE-7 
•yr. EGR;yxffljetEGR^'-72 7c7)?^ai^*fc 

mK^mmai b ^w&^ s o c^m^mbcom^ 
iip-tm^m^um-? -y rmx'h h . 

[0088] mifSRAMS 5 3«i. #-feyif*^^.cottl:»j 

m^c p u 3 5 1 c7)jgftf*^^$:iatt-r^ , mtm^ 

*g*(4. i?7>'^''1^i^'i'3>-t>-9-3 3*V\Vl' 

MHIK^T-S)'!., iix4>«0r-^{j, ^^^^i^^i^g 

y-fe>-if3 37:)-VNVi.x(i-tS:ai:^]tl)l8«, ^<ot- 

[0089] wnaA'-y^'r y7''RAM3 54(4, 

[0 0 90] wriECPU3 5 1J4. B5fflROM3 5 2l: 

X. mmmimm. t&m.*)mm. mmmm. e 
GRmm. NOxmmm. iummmm. egr^?- 

[009 1] mm. mmmmx'ii. c p u 3 5 
1*4. 5fe-f. mimif3i^(>mi^iimfmim. 
t, }x^^x'm\mit^3i)^hmi:mi-mmi:m& 

[0092] mmmtmim^t^im^ii. c p u 3 5 
i«4. RAM3 5 3^zMm^tixi^mmm^mbT^ 

■fe;HSig-feyt3 6<^iiJ:>jft-t (r^-fe/PBBK) bm 

^int. CPU 3 5 1(4, mmmmmmm^ y-r^T^' 

S, CPU3 5 1(4. xr70-p<-:J'l 1, ©^aS 

xwiMmmimmmiEL. mm^Mmm 

[0093] lg?.f4WB#«S&i*S-ri.Ji^{4, C P U 3 

5 1(4. immmmmum-?-yr^r^'-txi. m 
mMmm^ntni-t. cpu3 5ij4. xr^o-^- 
n^mi^-^yji-^^bLxmim^mmmsi^mimE 
[0094] immmmbtmm^mbti^^^^ti 

hb. C P U 3 5 1 {4, mtimAm'^mb ^yy^^i'^ 

i^'>'3y-^yf3 3cr)aiijm^biimL. mi^yy 
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^--Ki^'i^a y-feyi^3 3<D^-nmmimmmmwi^ 
miimk-th. CPU3 5 it4, m\imi^3\,zm- 

[ 0 0 9 5 ] , m\mmmizi3\>^xmm i m 
msmr^ Yivm^mzhh^\t. c pu 3 5 1 
{4- 7iQa-fey^f3 4iotii:bft-f^i^. m.nmmmm. 

10 (7^ayTV-y^<r>Xo',z-?yyyi/-vyV(r)^W]i^\ 

mLxm-ttwmffMmm^f^^^—^btx 

CPU 3 5 1(4. n^or^ Yjvmmdfi^wr^ hvw 
mm.b-^h X 0 mifii*fi^7 1 - KA'.y 

[0 096] i^it. m^WmX'\i. CPU3 5 1 

(4, mm. RAm3 5 3{zw^^tixuhmmm. 
bTi'^jvm.bi^^^t. cpu3 5Ui. mm. 

'o^m^mm-yr'^T^-txL. m^mmwRx/T^ 
20 ^jmmznmtfzmmm'omf&mtiith, c 
p u 3 5 1 {4, mtiB'^^nM^i^mmiznmuzm) 

m^J^®^^'5fflT^'f-J.X-:?14t:EB!lD-rS. ^CD 
1^, CPU3 5U4. f».^mi^l3<r>^.cr>mmm 

taix. m^.<^mM'o^i 3cr)m&bmmM'o^ 
m^b<r>m^izm-^\'^xmmmL^mT^i-:^:c.-i' 

1 4 ^ 7 -f - N' -y ^' $ijffll-t J: -3 LT t i V \ 

[ 0 0 9 7 ] tf^, mmmmxii. c p u 3 5 1 
J4. mm. f^wmii^i^miihwmmmmmm^iz 
h^^f^. mmm\^-^mmmi,zh&^^j:b' 
30 iziimM^^2iimm^'^m'<^<mm*)mr 

;?f-AX-^2 2^$iJ«t5. 
[0 0 98] ^ICOJ*^, |^«$a^lcofl?^*<ti::*cL. ^ 

i*iMWi^7)SL»«*''JtSDL, f^mmi(omm^ 
im^tih b b uz. mm^^t.-:f^coBMtm^$ti 

[0 0 99] ttz. EGR$iJtiPT-{4. CPU3 5 1J4, 

RAM3 5 3 tieit$n-cv^i.«Mii]iEii, 7j<ja-fe>-9- 
3 4coi±j:']ft# (j^«*^aK) , r^^^)mm-^yr3 

40 6WBB:^(i^ (r^'-fe/I'SS) ^?:0E^>ait. EGR®J 
[0100] ±tiLfzEGRmmmr^fi-b IXii. 

m^v^miiiJiMmLXjm^tLX^'^h. r^^-t/i^ 
<mimifijEmx'h i mffi^mfmth c: b t/^x-^ 

[0101 ] ±feUv:J: 3^rEGRSiIffll||ff^ft*«figi 
LX^^hbm'^Lfz^'^ki. CPU3 5 1J4, ffi^SK 
Wib T^'-t/mmb 2: A-^^-^- 1 E G R^^S^iJ 
50 ffll■7•yrA.7^^^XL. Ma«WlsHSR3lt^frl57^'-b 



1 5 

;\MmzMm itc BSE G Rim^iM-ta-tt . c p u 
ummiWrifi'&iLLx\.^ts:^^t'n^Ltc'^\t. cp 

U 3 5 Hi. E G R#2 6 ^'^m.^zmir^< WM 

[ 0 1 0 2 ] <>:tc, i^<r>mm^zi^hEGRmz':> 
[0103] :tf^nm(r)im<<zi^^hEGRmm'\i. c ? 

t E G R# 2 6 coraiKSr 7 - h' A' 7 $ij»-ri> , V 
t9>S E GR#7 -f - hVs-.y ^fm^'^O . 
[0 104] EGR#7-<-H>'N'.y^'$IJ}ipt*ti. Mi. 
. C P U 3 5 Ui, T^-feyPWiK^filMSiKSt^Sr^N- 

[0 10 5] C:;t', EGR^'-7(2iSiO*^mt/i 
^(i. iS*0*^mL•CV^^^Mt^^cJ:bU•CEGR^' 
-5tcfc(tl.g!eS^S!l$*«<KTL, EGR;if;?.iaS*i± 
X$ •yi^3yOS«*»^>EGR^'-5cO?^ 
fflS!)${c-&i5-ttT E G R^xMSLX/t&KmMi:^it^ 

[01 0 6] apt). EGR^'-7C7«$W^»$3&«ffiTtT 
V^l>i:, ^®2tC(RA§iXl>EGR;y;:^S0?$ai*q^-H)- 
(c^rO, ^®2(7)#|imfflS*iS<'5:l,iOT'EGR;yx 

trSfjtt/cibtJiis J;'9#<<OEGR;y;^S:^iS2^fit 

<flMAWtttEGR^-7^$t^£JgEGR 

[0107] -1}. EGRi7-7^0?^fflx/)$*W^{ii:' 

m®2 izf^x^tim%(r>)§,m>^±wL%m^mi}^i&r 

zcoxo^mmi. msiz^txdiz. imn^izE 
GR^-y9^mtm7^jmM.tnmmm^t ur^-fc: 
ta^x'^^. 

[0 108] x5-yi^3y<^»E^Kr±'t53ti6(C{i. 

E GR^'xMR-(/f&:^JmM.^mJEL^comcr,S^m^ 
tcM^-? ^^liffiE^r E G RXf XI: t iSiAfr«*$:^® 2 K 

[0109] f^^mim^tz)i\,^xii. mfs,<r>m&t 

«rfa«.^,<7)EGR^-7 2 7 $r)iiiUv:f^OEGR;yx 

fip°B4fc®(0EGR:?-7 2 7 5riffiaL;tfiOEGR 
/7Xff)jg&bEGRf'~y27i'^-r&n^(DEGR^ 
xco^mt ir^ibmLX-^ubXam. 04 tc^t J: 0 
^j:EGR/fX^tEGRi'-y27ff)<^mmmtcom 



9) !^^2002-l 29996 

1 6 

[0 110] J:c7)W^S-EGR?-75!l$«^^'yri: 
L-CROM 3 5 2tC^i^>i£1g§-eTfctM, EGRXfX 
iat-fey-tS 7<7)aj^Jfi-^*»'?>f* W>:EGR^'-9 2 
7mmk<^EGRA'X(r)^^J-^y^—}ft LTEGR 

lOlll] ttz.m5tZX*), mmAX'<r)EGR^'- 
y^<^m]mi)^h£'m^j: E G R^:^A^»tii-r^ a t IfiX' 
^h. :i(r>n\)iWZ'm^j:EGRiJxmt. RAM3 
10 5 3(Cieii$ni>. ::<?)i£fS=5:EGR;<fXft*i#^>ni. 
EGR#2 6&t^ifiM^0#l 3<ora#^^k«S-i^«^^ 

Sitcj: 03<f)T-7>/r-(kLROM3 5 2\,z%im^xn 
tttf . ^e^s^^E G R^yxaica-^v^T E G R# 2 6 ay^ 

[ 0 1 1 2 ] c PU 3 5 His Mies:m$ii/v:l5li#«E 

atcSr^^l ^T E G R# 2 6 St/®^^ # 1 3 <rM^m 
Sr^ll t E G R;yx4&t/f®Afr^&ffliE-ri. CI *^ 

[0 113]-*. 06 trio. SI^^.T<^EGR^'- 

iO»{i}§iX7t®Allrmft<i. RAM3 5 3tlieig§*l, 

t tr RAM3 5 3<<Ztm^iXh, 

[0114] iMLtzmmzx ^m'E^wm.jjmMifi 

m.^^tlhh. CPU35m. RAM3 5 3tCfE1iS 
fL!txT70-^-:J' 1 lcOtIJ:>3fi^ (IIIS<7)iKAfr 

[0115] H5fet/il9S<0«lAi?r^7!>*fflrjEBStRA 
30 «f^J:0^->^:V>«^{c{i. CPU3 5 1{i. EGR# 
2 6 ^0f^*K#§-fr. 0 # 1 3 S-FjT^ra#§ 
•ti-l.. CliO:^. EGRjiSS2 5*><i®^ee8^SA 
•ri.EGR;yx«*«jSiJ^L. -f-ilClStTrtjllSlliaSlKO 
mis 2 rttc^A^ixl. E GR;yx**W-t S ^ i: tc^Sr 

EGR;!fX*ii^-L!ttJ)-/>:fttiJirtl>. 
[ 0 1 1 6 ] -:ftr. |||^<^iaAffm«**ffl]EBPSAfr 
^J;O^V^il^^^^i, CPU3 5 1{i. EGR#2 6 
^m^lS*^*, iam^O#l 3S:§r^W#§-ti: 
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CLAIMS 



[Claim(s)] 

[Claim 1] In the exhaust emission control device of the internal combustion engine possessing the EGR equipment which 
carries out the recirculation of a part of exhaust air to an internal combustion engine's inhalation-of-air system, and the EGR 
cooler which makes the EGR gas which recycles said EGR equipment cool An operational status detection means to detect 
said internal combustion engine's operational status, and an EGR gas thermometry means to measure the temperature of the 
EGR gas which recycles said EGR equipment, An EGR cooler cooling effectiveness presumption means to presume the 
cooling effectiveness of said EGR cooler based on the temperature of the EGR gas measured by the operational status 
detected by said operational status detection means, and said EGR gas thermometry means, An amount decision means of fuel 
main injection to determine the amount of the fuel which contains in a parameter the amount of the air inhaled by said internal 
combustion engine, and the amount of EGR gas, and is supplied to an internal combustion engine, An inhalation 
new-air-volume amendment means to amend the amount of the new mind inhaled by the changing internal combustion engine 
based on the EGR cooler cooling effectiveness presumed by said EGR cooler cooling effectiveness presumption means with 
said EGR cooler cooling effectiveness, The exhaust emission control device of the internal combustion engine characterized 
by providing an amount amendment means of EGR gas to amend the amount of the EGR gas inhaled by the changing internal 
combustion engine based on the EGR cooler cooling effectiveness presumed by said EGR cooler cooling effectiveness 
presumption means with said EGR cooler cooling effectiveness. 

[Claim 2] Said EGR cooler cooling effectiveness presumption means is the exhaust emission control device of the internal 
combustion engine according to claim 1 characterized by computing EGR cooling effectiveness based on a correlation with 
the EGR gas temperature after passing the cooling effectiveness of an EGR cooler and the EGR cooler which were called for 
beforehand. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the exhaust emission control device which purifies an mtemal combustion 

engine's exhaust air, especially an exhaust gas recirculation system. 

[0002] 

[Description of the Prior Art] In recent years, in the internal combustion engine carried in an automobile etc. especially the 
Diesel engine which enables combustion of the gaseous mixture (the so-called gaseous mixture of the Lean air-fuel ratio) of a 
hyperoxia condition, or the lean bum gasoline engine, a technique which purifies the nitrogen oxides (NOx) contained during 
this internal combustion engine's exhaust air is desired. 

[0003] The technique which arranges the Lean NOx catalyst in an internal combustion engine's exhaust air system is proposed 
to such a demand. The occlusion reduction type NOx catalyst which returns to nitrogen (N2) is known emitting the nitrogen 
oxides (NOx) which were being absorbed, when the nitrogen oxides (NOx) under exhaust air are absorbed when the oxygen 
density of the flowing exhaust air is high as one of the Lean NOx catalysts, the oxygen density of the flowing exhaust air falls 
and a reducing agent exists. 

[0004] It is returned to nitrogen (N2), the nitrogen oxides (NOx) absorbed by the occlusion reduction type NOx catalyst being 
emitted when the air-ftiel ratio of exhaust air which the nitrogen oxides (NOx) under exhaust air are absorbed by the occlusion 
reduction type NOx catalyst, and flows into an occlusion reduction type NOx catalyst becomes low when lean combustion 
operation of the internal combustion engine is carried out and the air-fuel ratio of exhaust air becomes high, if an occlusion 
reduction type NOx catalyst is arranged at an internal combustion engine's exhaust air system. 

[0005] By the way, since there is a limitation in the NOx absorptance of an occlusion reduction type NOx catalyst, if lean 
combustion operation of the internal combustion engine is carried out over a long period of time, the NOx absorptance of an 
occlusion reduction type NOx catalyst is saturated, and it will be emitted into atmospheric air, without removing the nitrogen 

oxides (NOx) under exhaust air according to an occlusion reduction type NOx catalyst. 

[0006] Therefore, before the NOx absorptance of an occlusion reduction type NOx catalyst is saturated, it is necessary to 
make the nitrogen oxides (NOx) absorbed by the occlusion reduction type NOx catalyst emit and return by performing the 
so-called rich spike control to which the air-fuel ratio of the exhaust air which flows into this occlusion reduction type NOx 
catalyst is reduced, when applying an occlusion reduction type NOx catalyst to a lean combustion type internal combustion 
engine. 

[0007] The approach of adding a reducing-agent slack fuel as the concrete approach of rich spike control during the exhaust 
air which flows the upstream from an occlusion reduction type NOx catalyst can be illustrated. 

[0008] In addition, when adding a reducing agent during upstream exhaust air from an occlusion reduction type NOx catalyst, 
it is also important to control the addition of a reducing agent to accuracy according to the nitrogen oxides (NOx) absorbed by 
the occlusion reduction type NOx catalyst. 

[0009] When the addition of a reducing agent is superfluously made [ many ] to the nitrogen oxides (NOx) with which this is 
absorbed by the occlusion reduction type NOx catalyst, an excessive reducing agent will be emitted into atmospheric air. It is 
because it will be emitted into atmospheric air, without saturatmg the NOx absorptance of an occlusion reduction type NOx 
catalyst, and purifying the nitrogen oxides (NOx) under exhaust air when the additions of a reducing agent run short to the 
nitrogen oxides (NOx) absorbed by the occlusion reduction type NOx catalyst. 

[0010] By the former, an internal combustion engine's exhaust emission control device which was indicated by the patent No. 
2845056 official report is proposed to such a problem. An internal combustion engine's exhaust emission control device 
indicated by this official report The amount of the reducing agent which is needed in order to return the nitrogen oxides 
(NOx) absorbed by the amount of the reducing agent which reacts with the oxygen under exhaust air and is consumed in an 
occlusion reduction type NOx catalyst, and the occlusion reduction type NOx catalyst is taken into consideration. By 
determining the addition of a reducing agent, it is going to control aggravation of the exhaust air emission according the 
overage and short supply of a reducing agent to prevention, with bleedoff into the atmospheric air of a reducing agent or 
nitrogen oxides (NOx). 

[001 1] Moreover, the method of using the exhaust-gas-recirculation (EGR:Exhaust Gas Recirculation) equipment to which 
the recirculation of a part of exhaust air which flows an internal combustion engine's flueway is carried out to this internal 
combustion engine's inhalation-of-air path as an approach of reducing the amount of the nitrogen oxides (NOx) discharged by 
the internal combustion engine is proposed. 

[0012] EGR equipment reduces the amount of the nitrogen oxides (NOx) which the rate of combustion and combustion 
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temperature of gaseous mixture in an internal combustion engine's combustion chamber are reduced, with are generated at the 
time of combustion using the incombustibility which inert gas components, such as a steam (H20) contained during exhaust 
air, a carbon monoxide (CO), and a carbon dioxide (C02), have, and endoergic nature. 

[0013] In addition, equipments of various configurations, such as the equipment which consists of EGR valves which adjust 
the flow rate of the exhaust air (EGR gas) which flows the inside of the EGR path which opens an internal combustion 
engine's flueway and inhalation-of-air path for free passage, and an EGR path as EGR equipment which was described above, 
and equipment which are constituted by preparing the EGR cooler for cooling EGR gas in addition to an EGR path and an 
EGR valve in the middle of an EGR path, are proposed. 
[0014] 

[Problem(s) to be Solved by the Invention] By the way, with the EGR equipment of the diesel power plant which performs 
rich spike control which was indicated by the official report mentioned above, when a NOx reduction catalyst is in a 
non-active state, SOF (Solible Organic Function) components contained in EGR gas, such as soot and unbumt hydrocarbon 
(HC), will flow into an EGR cooler, without being consumed by the NOx reduction catalyst. When such an event is repeated, 
there is a possibility that a SOF component may deposit on an EGR cooler and the blinding of an EGR cooler may occur. 
[0015] Furthermore, with the EGR equipment of the above mentioned diesel power plant, since it does not have a means to 
detect the blinding of an EGR cooler or an EGR path, there is a case where it becomes difficult to carry out the recirculation 
of the EGR gas of the amount of requests to an inhalation-of-air path when the blinding of an EGR cooler or an EGR path 
occurs actually, consequently it becomes impossible to fiilly reduce the yield of the nitrogen oxides (NOx) in an internal 
combustion engine. 

[0016] This invention is made in view of various problems which were described above, and aims at contributing to 

aggravation prevention of an internal combustion engine's exhaust air emission. 

[0017] 

[Means for Solving the Problem] The following means were used for this invention in order to solve the above-mentioned 

technical problem, 

[0018] Namely, the exhaust emission control device of the internal combustion engine concerning this invention In the 
exhaust emission control device of the internal combustion engine possessing the EGR equipment which carries out the 
recirculation of a part of exhaust air to an internal combustion engine's inhalation-of-air system, and the EGR cooler which 
makes the EGR gas which recycles said EGR equipment cool An operational status detection means to detect said internal 
combustion engine's operational status, and an EGR gas thermometry means to measure the temperature of the EGR gas 
which recycles said EGR equipment. An EGR cooler cooling effectiveness presumption means to presume the cooling 
effectiveness of said EGR cooler based on the temperature of the EGR gas measured by the operational status detected by 
said operational status detection means, and said EGR gas thermometry means, An amount decision means of fuel main 
injection to determine the amount of the fuel which contains in a parameter the amount of the air inhaled by said internal 
combustion engine, and the amount of EGR gas, and is supplied to an internal combustion engine, An inhalation 
new-air- volume amendment means to amend the amount of the new mind inhaled by the changing internal combustion engine 
based on the EGR cooler cooling effectiveness presumed by said EGR cooler cooling effectiveness presumption means with 
said EGR cooler cooling effectiveness, An amount amendment means of EGR gas to amend the amount of the EGR gas 
inhaled by the changing internal combustion engine based on the EGR cooler cooling effectiveness presumed by said EGR 
cooler cooling effectiveness presumption means with said EGR cooler cooling effectiveness was provided. 
[0019] Said EGR cooler cooling effectiveness presumption means can compute EGR cooling effectiveness based on a 
correlation with the EGR gas temperature after passing the cooling effectiveness of an EGR cooler and the EGR cooler which 
were called for beforehand. 

[0020] Thus, in an internal combustion engine's constituted exhaust emission control device, a part of exhaust air discharged 
by the internal combustion engine is recycled in an inhalation-of-air system, and a recirculating gas (EGR gas) is inhaled v\^ith 
new mind in a combustion chamber. EGR gas serves not to bum oneself and to reduce combustion temperature, with the yield 
of nitrogen oxides (NOx) is controlled. 

[0021] An EGR cooler performs heat exchange between EGR gas and a refrigerant, and cools EGR gas. While it will be lost 
that the ambient temperature of this combustion chamber rises unnecessarily when EGR gas is supplied to a combustion 
chamber since the volume of EGR gas is reduced if EGR gas is cooled, the amount of the new mind supplied to a combustion 
chamber does not decrease unnecessarily. 

[0022] However, when plugging occurs in an EGR cooler, as compared with the case where plugging has not occurred, the 
heat exchange effectiveness in an EGR cooler falls. 

[0023] On the other hand, the temperature of EGR gas after passing the EGR cooler of the typical condition (for example, 
new article condition) in predetermined operational status turns into fixed temperature according to the operational status. 
[0024] Then, if the temperature of EGR gas before passing the temperature and the EGR cooler of EGR gas after passing the 
EGR cooler in the typical condition of being under a certain service condition is beforehand searched for in the experiment, 
the relation between EGR gas temperature and the effectiveness of an EGR cooler can be drawn. 

[0025] An EGR cooler cooling effectiveness presumption means can presume the effectiveness of an EGR cooler using this 
relation by making temperature of exhaust air after EGR cooler passage into a parameter. 

[0026] Said inhalation new-air- volume amendment means and said amount amendment means of EGR gas can illustrate an 
inhalation-of-air throttle valve and an EGR control valve, and its control unit, can change the rate of valve opening based on 
the cooling effectiveness of an EGR cooler, and can amend the new air volume and the amount of EGR gas which are inhaled 
in an internal combustion engine's combustion chamber. 



http://www4.ipdl.ipo.go.jp/cgi-bin/tran_web_cg 

[0027] As the above-mentioned EGR cooler, the cooler of the air cooling which performs heat exchange between atmospheric 
air and EGR gas, and the cooler of the water cooling type which performs heat exchange between predetermined cooling 
water and EGR gas can be illustrated. The cooling water for internal combustion engines is sufficient as predetermined 
cooling water, and it may be cooling water of the dedication for cooling only EGR gas. 
[0028] 

[Embodiment of the Invention] Hereafter, the concrete embodiment of the exhaust emission control device of the internal 
combustion engine concerning this invention is explained based on a drawing. Here, the case where the exhaust emission 
control device concerning this invention is applied to the Diesel engine for car actuation is mentioned as an example, and is 
explained. 

[0029] Drawing 1 is drawing showing the outline configuration of the internal combustion engine which applies the exhaust 

emission control device concerning this invention, and its pumping system, 

[0030] The internal combustion engme 1 which shows drawing 1 is 4 stroke Diesel engine of a water cooling type which has 
four cylinders 2. 

[003 1] The internal combustion engine 1 equips the combustion chamber of each cylinder 2 with the fuel injection valve 3 
which injects a direct fuel. Each fliel injection valve 3 is connected with the accumulator (conmion rail) 4 which accumulates 
a fuel to place constant pressure. Common-rail-pressure sensor 4a which outputs the electrical signal corresponding to the 
pressure of the fuel in this common rail 4 is attached in this common rail 4. 

[0032] Said common rail 4 is open for free passage with the fuel pump 6 through a fuel feeding pipe 5, This fuel pump 6 is a 
pump which operates considering the running torque of an internal combustion engine's 1 output shaft (crankshaft) as a 
driving source, and the pump pulley 6 attached in the input shaft of this fuel pump 6 is connected through crank-pulley la and 
the belt 7 which were attached in an internal combustion engine's 1 output shaft (crankshaft). 

[0033] Thus, in the constituted fuel-injection system, if the running torque of a crankshaft is transmitted to the input shaft of a 
fuel pump 6, a fliel pump 6 will carry out the regurgitation of the fuel by the pressure according to the running torque 
transmitted to the input shaft of this fiiel pump 6 from the crankshaft. 

[0034] The fuel breathed out from said fiiel pump 6 is supplied to a common rail 4 through a fuel feeding pipe 5, and pressure 
accumulation is carried out to place constant pressure with a common rail 4, and it is distributed to the fiiel injection valve 3 
of each cylinder 2. And if an actuation current is impressed to a fuel mjection valve 3, a fuel injection valve 3 will open, 
consequently a fuel will be injected into a cylinder 2 from a fuel injection valve 3. 

[0035] Next, the inhalation-of-air branch pipe 8 is connected to the internal combustion engine 1, and each branch pipe of the 
inhalation-of-air branch pipe 8 is open for free passage through the combustion chamber of each cylinder 2, and the inlet port 
which is not illustrated. 

[0036] Said inhalation-of-air branch pipe 8 is connected to an inlet pipe 9, and this inlet pipe 9 is connected to the air cleaner 
box 10. The air flow meter 1 1 which outputs the electrical signal corresponding to the mass of the inhalation of air which 
flows the inside of this inlet pipe 9 to the down-stream inlet pipe 9, and the intake-air-temperature sensor 12 which outputs the 
electrical signal corresponding to the temperature of the inhalation of air which flows the inside of this inlet pipe 9 are 
attached from said air cleaner box 10. 

[0037] The inhalation-of-air throttle valve 13 which adjusts the flow rate of the inhalation of air which flows the uiside of this 
inlet pipe 9 is formed in the part in which it is located in the style of [ of the inhalation-of-air branch pipe 8 in said inlet pipe 9 
] right above. The actuator 14 for inhalation-of-air drawing which consists of stepper motors etc. and carries out closing 
motion actuation of this inhalation-of-air throttle valve 13 is attached in this inhalation-of-air throttle valve 13, 
[0038] Compressor housing 15a of the centrifugal supercharger (turbocharger) 15 which operates considering the heat energy 
of exhaust au" as a driving source is prepared in the inlet pipe 9 located between said air flow meters 1 1 and said 
inhalation-of-air throttle valves 13, and the intercooler 16 for cooling the inhalation of air which was compressed into the 
down-stream inlet pipe 9 within said compressor housing 15a, and became an elevated temperature from compressor housing 
15a is formed in it. 

[0039] Thus, by the constituted inhalation-of-air system, the inhalation of air which flowed into the air cleaner box 10 flows 
into compressor housing 15a through an inlet pipe 9, after dust, dust, etc. under inhalation of air are removed by the air 
cleaner which is not illustrated in this air cleaner box 10. 

[0040] The inhalation of air which flowed into compressor housing 15a is compressed by the revolution of a compressor 
wheel by which the inner package was carried out to this compressor housing 15a. After being cooled by the intercooler 16, if 
needed, by the inhalation-of-air throttle valve 13, the inhalation of air which was compressed within said compressor housing 
15a, and became an elevated temperature has a flow rate adjusted, and flows into the inhalation-of-air branch pipe 8. The 
inhalation of air which flowed into the inhalation-of-air branch pipe 8 is distributed to the combustion chamber of each 
cylinder 2 through each branch pipe, and bums considering the fuel injected from the fuel injection valve 3 of each cylinder 2 
as an ignition source. 

[0041] On the other hand, the exhaust air branch pipe 18 is connected to an mtemal combustion engine 1, and it is open for 
free passage with the combustion chamber of each cylinder 2 through the exhaust port which each branch pipe of the exhaust 
air branch pipe 18 does not illustrate. 

[0042] Said exhaust air branch pipe 18 is connected with turbine housing 15b of said centrifugal supercharger 15. Said 
turbine housing 15b is connected with an exhaust pipe 19, and this exhaust pipe 19 is connected to the muffler which is not 
illustrated on a lower stream of a river. 

[0043] In the middle of said exhaust pipe 19, the exhaust air clarification catalyst 20 for purifying the harmful gas component 
under exhaust air is arranged. The air-fiiel ratio sensor 23 which outputs the electrical signal corresponding to the air-fiiel 
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ratio of the exhaust air which flows the inside of this exhaust pipe 19 to the down-stream exhaust pipe 19, and the 
exhaust-gas-temperature sensor 24 which outputs the electrical signal corresponding to the temperature of the exhaust air 
which flows the inside of this exhaust pipe 19 are attached from the exhaust air clarification catalyst 20. 
[0044] The exhaust air throttle valve 21 which adjusts the flow rate of the exhaust air which flows the inside of this exhaust 
pipe 19 is formed in the down-stream exhaust pipe 19 from the above mentioned air-fuel ratio sensor 23 and the above 
mentioned exhaust-gas-temperature sensor 24. The actuator 22 for exhaust air drawing which consists of stepper motors etc. 
and carries out closing motion actuation of this exhaust air throttle valve 21 is attached in this exhaust air throttle valve 21 . 
[0045] Thus, by the constituted exhaust air system, the gaseous mixture (burned gas) which burned in each cylinder 2 of an 
internal combustion engine 1 is discharged through an exhaust port to the exhaust air branch pipe 18, and, subsequently flows 
into turbine housing 15b of a centrifugal supercharger 15 from the exhaust air branch pipe 18. The exhaust air which flowed 
into turbine housing 15b rotates the turbine wheel supported free [ a revolution ] in turbine housing 15b using the heat energy 
which this exhaust air has. The running torque of a turbine wheel is transmitted to the compressor wheel of compressor 
housing 15a mentioned above in that case. 

[0046] The exhaust air discharged from said turbine housing 1 5b flows into the exhaust air clarification catalyst 20 through an 
exhaust pipe 19, and the harmful gas component under exhaust air is removed or purified. After the exhaust air removed or 
purified in the harmftil gas component with the exhaust air clarification catalyst 20 has a flow rate adjusted by the exhaust air 
throttle valve 21 if needed, it is emitted into atmospheric air through a muffler. 

[0047] Moreover, the exhaust air branch pipe 18 and the inhalation-of-air branch pipe 8 are opened for free passage through 
the exhaust-gas-recirculation path (EGR path) 25 which carries out the recirculation of a part of exhaust air which flows the 
inside of the exhaust air branch pipe 1 8 to the inhalation-of-air branch pipe 8. In the middle of this EGR path 25, it consists of 
solenoid valves etc. and the flow contt-ol valve (EGR valve) 26 which changes the flow rate of the exhaust air (EGR gas is 
called hereafter) which flows the inside of said EGR path 25 according to the magnitude of impression power is formed. 
[0048] The EGR opening sensor 38 which outputs the electrical signal corresponding to the opening of this EGR valve 26 is 
attached in said EGR valve 26, The sensor of the photo interrupter method equipped with the potentiometer equipped with the 
metal contact which is interlocked with the switching action of the EGR valve 26, and slides on a resistor top as this EGR 
opening sensor 38, for example, and the slot disk which is interlocked with the switching action of the EGR valve 26, and 
rotates and the photo interrupter which consists of LED and the photo transistor which have been arranged so that it may 
counter through a slot disk etc. can be illustrated. 

[0049] At said EGR path 25, EGR cooler 27 which cools the EGR gas which flows the inside of this EGR path 25 is formed 
in the upstream part from the EGR valve 26. 

[0050] Thus, by the constittited exhaust-gas-recirculation device, if the EGR valve 26 is opened, the EGR path 25 will be in 
switch-on, a part of exhaust air which flows the inside of the exhaust air branch pipe 18 will flow into said EGR path 25, and 
it will be led to the inhalation-of-air branch pipe 8 through EGR cooler 27. 

[005 1] In that case, by EGR cooler 27, heat exchange will be performed between the EGR gas which flows the inside of the 
EGR path 25, and a predetermined refrigerant, and EGR gas will be cooled. 

[0052] It is led to the combustion chamber of each cylinder 2, the EGR gas which flowed back from the exhaust air branch 
pipe 1 8 to the inhalation-of-air branch pipe 8 through the EGR path 25 being mixed with new mind of having flowed from the 
upstream of the inhalation-of-air branch pipe 8, and bums considering the fuel injected from a fuel injection valve 3 as an 
ignition source. 

[0053] since the inert gas component which oneself does not bum and has endoergic nature like water (H20) or a carbon 
dioxide (C02) is contained in EGR gas here - EGR gas - gaseous mixture - if contained in inside, the combustion 
temperature of gaseous mixture can lower, with the yield of nitrogen oxides (NOx) will be controlled. 
[0054] Furthermore, while it is lost that the ambient temperature of this combustion chamber rises unnecessarily when EGR 
gas is supplied to a combustion chamber since the volume of EGR gas will be reduced while the temperature of EGR gas 
itself falls if EGR gas is cooled in EGR cooler 27, the amount (volume of new mind) of the new mind supplied to a 
combustion chamber does not decrease unnecessarily. 

[0055] The exhaust air clarification catalyst 20 is a NOx catalyst which purifies the nitrogen oxides (NOx) under exhaust air 
under existence of a reducing agent. As such a NOx catalyst, although a selection reduction type NOx catalyst, an occlusion 
reduction type NOx catalyst, etc. can be illustrated, an occlusion reduction type NOx catalyst is mentioned as an example, and 
is explained here. Hereafter, the exhaust air clarification catalyst 20 shall be called the occlusion reduction type NOx catalyst 
20. 

[0056] The occlusion reduction type NOx catalyst 20 makes an alumina support. On the support Alkali metal, such as a 
potassium (K), sodium (Na), a lithium (Li), or caesium (Cs), At least one chosen from alkaline earths, such as barium (Ba) or 
calcium (calcium), and rare earth, such as a lanthanum (La) or an yttrium (Y), and noble metals, such as platinum (Pt), are 
supported, and it is constituted. In addition, the occlusion reduction type NOx catalyst which consists of gestalten of this 
operation by supporting barium (Ba) and platinum (Pt) on the support which consists of an alumina is mentioned as an 
example, and is explained. 

[0057] Thus, the constituted occlusion reduction type NOx catalyst 20 absorbs the nitrogen oxides (NOx) under exhaust air, 
when the oxygen density of the exhaust air which flows into this occlusion reduction type NOx catalyst 20 is high. 
[0058] On the other hand, the occlusion reduction type NOx catalyst 20 emits the nitrogen oxides (NOx) which were being 
absorbed, when the oxygen density of the exhaust air which flows mto this occlusion reduction type NOx catalyst 20 falls. If 
reduction components, such as a hydrocarbon (HC) and a carbon monoxide (CO), exist during exhaust air in that case, the 
occlusion reduction type NOx catalyst 20 can make nitrogen (N2) retum the nitrogen oxides (NOx) emitted from this 
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occlusion reduction type NOx catalyst 20. 

[0059] In addition, although there is also a part which is not clarified about the NOx absorption/emission action of the 
occlusion reduction type NOx catalyst 20, it is thought that it is performed by the about following mechanisms. 
[0060] First, in the occlusion reduction type NOx catalyst 20, if the air-fiiel ratio of the exhaust air which flows into this 
occlusion reduction type NOx catalyst 20 turns into the Lean air-fuel ratio and the oxygen density under exhaust air increases, 
as shown in drawing 2 (A), the oxygen under exhaust air (02) will adhere on the front face of platinum (Pt) in the form of 02- 
or 02-. The nitrogen monoxide under exhaust air (NO) reacts with 02- or 02- on the front face of platinum (Pt), and forms a 
nitrogen dioxide (N02) (2 NO+02 ->2N02). A nitrogen dioxide (N02) oxidizes further on the front face of platinum (Pt), 
and is absorbed by the occlusion reduction type NOx catalyst 20 in die form of nitrate ion (N03-). In addition, it combines 
with the barium oxide (BaO) and the nitrate ion (N03-) absorbed by the occlusion reduction type NOx catalyst 20 forms a 
barium nitrate (Ba2 (N03)). 

[0061] Thus, when the air-fiiel ratio of the exhaust air which flows into the occlusion reduction type NOx catalyst 20 is the 
Lean air-fliel ratio, the nitrogen oxides (NOx) under exhaust air are absorbed by the occlusion reduction type NOx catalyst 20 
as nitrate ion (N03-). 

[0062] The air-fuel ratio of inflow exhaust air is the Lean air-fuel ratio, and NOx absorption which was described above is 
continued unless the NOx absorptance of the occlusion reduction type NOx catalyst 20 is saturated. Therefore, when the 
air-fuel ratio of the exhaust air which flows into the occlusion reduction type NOx catalyst 20 is the Lean air-fiiel ratio, unless 
the NOx absorptance of the occlusion reduction type NOx catalyst 20 is saturated, the nitrogen oxides (NOx) under exhaust 
air will be absorbed by the occlusion reduction type NOx catalyst 20, and nitrogen oxides (NOx) will be removed out of 
exhaust air. 

[0063] On the other hand, with the occlusion reduction type NOx catalyst 20, if the oxygen density of the exhaust air which 
flows into this occlusion reduction type NOx catalyst 20 falls, in order that the amount of generation of a nitrogen dioxide 
(N02) may decrease on the front face of platinum (Pt), the nitrate ion (N03-) combined with the barium oxide (BaO) 
becomes reverse with a nitrogen dioxide (N02) and a nitrogen monoxide (NO), and it secedes from the occlusion reduction 
type NOx catalyst 20. 

[0064] If reduction components, such as a hydrocarbon (HC) and a carbon monoxide (CO), exist during exhaust air in that 
case, those reduction components will react selectively with the oxygen (02- or 02-) on platinum (Pt), and will form active 
species. This active species makes nitrogen (N2) return the nitrogen dioxide (N02) and nitrogen monoxide (NO) which were 
emitted from the occlusion reduction type NOx catalyst 20. 

[0065] Therefore, while the air-fiiel ratio of the exhaust air which flows into the occlusion reduction type NOx catalyst 20 
turns into theoretical air fuel ratio or a rich air-fliel ratio and the oxygen density under exhaust air falls, when the 
concentration of a reducing agent increases, the nitrogen oxides (NOx) absorbed by the occlusion reduction type NOx catalyst 
20 will be emitted and returned, with the NOx absorptance of the occlusion reduction type NOx catalyst 20 will be 
reproduced. 

[0066] By the way, although the nitrogen oxides (NOx) contamed during exhaust air will be absorbed by the occlusion 
reduction type NOx catalyst 20 since the air-fuel ratio of the exhaust air discharged by the internal combustion engine 1 
serves as lean atmosphere and the oxygen density of exhaust air becomes high when lean combustion operation of the internal 
combustion engine 1 is carried out If lean combustion operation of an internal combustion engine 1 is continued for a long 
period of time, the NOx absorptance of the occlusion reduction type NOx catalyst 20 will be saturated, and it will be emitted 
into atmospheric air, without removing the nitrogen oxides (NOx) under exhaust air with the occlusion reduction type NOx 
catalyst 20. 

[0067] Since the gaseous mixture of the Lean air-fliel ratio bums in most operating range and the air-fiiel ratio of exhaust air 
turns into the Lean air-fuel ratio in most operating range according to it, the NOx absorptance of the occlusion reduction type 
NOx catalyst 20 tends [ especially ] to be saturated with a Diesel engine like an internal combustion engine I . 
[0068] Therefore, when lean combustion operation of the internal combustion engine 1 is carried out, it is necessary to raise 
the concentration of a reducing agent, while reducing the oxygen density under exhaust air which flows into the occlusion 
reduction type NOx catalyst 20 before the NOx absorptance of the occlusion reduction type NOx catalyst 20 is saturated, and 
to make the nitrogen oxides (NOx) absorbed by the occlusion reduction type NOx catalyst 20 emit and return. 
[0069] On the other hand, by having the reducing-agent feeder style which adds a reducing-agent slack fuel (gas oil) during 
the exhaust air which flows an upstream flueway, and adding a fuel into exhaust air from this reducing-agent feeder style from 
the occlusion reduction type NOx catalyst 20, the exhaust emission control device of the internal combustion engine 
concerning the gestalt of this operation raised the concentration of a reducing agent while reducing the oxygen density of the 
exhaust air which flows into the occlusion reduction type NOx catalyst 20. 

[0070] The reducing-agent injection valve 28 which a reducing-agent feeder style opens when it is attached in an internal 
combustion engine's 1 cylinder head so that the nozzle hole may face in the exhaust air branch pipe 1 8 and the fiiel more than 
a predetermined injection-valve opening pressure is impressed, as shown in drawing 1 , and injects a fiiel, The reducing-agent 
supply way 29 which leads the fuel breathed out from the fuel pump 6 mentioned above to said reducing-agent injection valve 
28, The flow control valve 30 which adjusts the flow rate of the fuel which is prepared in the middle of this reducing-agent 
supply way 29, and flows the inside of this reducing-agent supply path 29, The isolation valve 3 1 which is prepared in the 
upstream reducing-agent supply way 29, and intercepts the flow of the fuel in this reducing-agent supply way 29 from this 
flow control valve 30, It has the reducing-agent pressure sensor 32 which is attached in the upstream reducing-agent supply 
way 29 from said flow control valve 30, and outputs the electrical signal corresponding to the pressure in this reducing-agent 
supply way 29. 
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[0071] In addition, as for the reducing-agent injection valve 28, it is desirable that the nozzle hole of this reducing-agent 
injection valve 28 is attached in the cylinder head so that the set section of the exhaust air branch pipe 18 may be turned to at 
least from a connection with the EGR path 25 in the exhaust air branch pipe 1 8, while projecting in the exhaust port of the 
cylinder 2 nearest to [ are a lower stream of a river and ] the set section of four branch pipes in the exhaust air branch pipe 18. 

[0072] This is for making it reach to turbine housing 15b of a centrifugal supercharger, without a reducing agent being 
overdue in the exhaust air branch pipe 1 8 while the reducing agent (fuel component of non-**) injected from the 
reducing-agent injection valve 28 flows into the EGR path 25, it becomes the cause of the blinding of an EGR cooler or it 
prevents that mix with inhalation of air and an air-fliel ratio becomes small. 

[0073] In addition, although the reducing-agent injection valve 28 is attached in the exhaust port of the No. 1 (#1) cylinder 2 
in the example shown in drawing 1 since the No. 1 (# 1 ) cylinder 2 is in the set section of the exhaust air branch pipe 1 8, and 
the nearest location among four cylinders 2 of an internal combustion engine 1 When cylinders 2 other than No. 1 (#1) 
cylinder 2 are in the set section of the exhaust air branch pipe 18, and the nearest location, the reducing-agent injection valve 
28 is attached in the exhaust port of the cylinder 2. 

[0074] Moreover, said reducing-agent injection valve 28 approaches penetration or a water jacket, the water jacket which was 
formed in the cylinder head and which is not illustrated is attached, and you may make it cool the reducing-agent injection 
valve 28 using the cooling water which flows said water jacket. 

[0075] At such reducing-agent feeder guard, valve opening of a flow control valve 30 impresses the high-pressure fuel 
breathed out from the fuel pump 6 through the reducing-agent supply way 29 to the reducing-agent injection valve 28. And if 
the pressure of the fiiel impressed to the reducing-agent injection valve 28 reaches more than an injection-valve opening 
pressure, this reducing-agent injection valve 28 will open, and the fuel as a reducing agent will be injected into the exhaust air 
branch pipe 18. 

[0076] the exhaust air with which the reducing agent injected into the exhaust air branch pipe 18 from the reducing-agent 
injection valve 28 has flowed from the upstream of the exhaust air branch pipe 18 - ** - it both flows into turbine housing 
15b. It is agitated by the revolution of a turbine wheel, homogeneity is mixed, and the exhaust air and the reducing agent 
which flowed in turbine housing 15b form exhaust air of a rich air-fiiel ratio, 

[0077] Thus, exhaust air of the formed rich air-fuel ratio flows into the occlusion reduction type NOx catalyst 20 through an 
exhaust pipe 19 from turbine housing 15b, and it will be returned to nitrogen (N2), making the nitrogen oxides (NOx) 
absorbed by the occlusion reduction type NOx catalyst 20 emit. 

[0078] Then, when clausilium of the flow control valve 30 is carried out and supply of the reducing agent from the fuel pump 
6 to the reducing-agent injection valve 28 is intercepted, the pressure of the fuel impressed to the reducing-agent injection 
valve 28 becomes said under injection-valve opening pressure, consequently the reducing-agent injection valve 28 will close 
the valve, and addition of the reducing agent into the exhaust air branch pipe 18 will be stopped. 

[0079] The electronic control unit (ECU:Electronic Control Unit) 35 for controlling this internal combustion engine 1 is put 
side by side in the internal combustion engine 1 constituted as stated above. This ECU35 is a unit which controls an internal 
combustion engine's 1 operational status according to an internal combustion engme's 1 service condition, or a demand of an 
operator, 

[0080] Common-rail-pressure sensor 4a, an air flow meter 1 1, the intake-air-temperature sensor 12, the 
pressure-of-induction-pipe force sensor 17, the air-fuel ratio sensor 23, the exhaust-gas-temperature sensor 24, the 
reducing-agent pressure sensor 32, the crank position sensor 33, a coolant temperature sensor 34, the accelerator opening 
sensor 36, the EGR opening sensor 38, and the various sensors of EGR gas temperature sensor 37 grade are connected to 
ECU35 through electric wiring, and the output signal of the various above-mentioned sensors is inputted into ECU35. 
[008 1] On the other hand, it enables ECU35 to control each part which connected through electric wiring and a fuel injection 
valve 3, the actuator 14 for inhalation-of-air drawing, the actuator 22 for exhaust air drawing, the EGR valve 26, the flow 
control valve 30, and the isolation valve 31 grade described above at ECU35. 

[0082] Here, ECU35 is equipped with A/D converter (A/D) 355 connected to said input port 356 while it is equipped with 
CPU35 1 , ROM352 and RAM353, the backup RAM 354 and input port 356 that were mutually connected by the bidirectional 
bus 350, and an output port 357, as shown in drawing 3 , 

[0083] Said input port 356 inputs the output signal of the sensor which outputs the signal of a digital signal format like the 
crank position sensor 33, and transmits those output signals to CPU351 or RAM353. 

[0084] Said input port 356 is inputted through A/D355 of the sensor which outputs the signal of an analog signal format like 
common-rail-pressure sensor 4a, an air flow meter 1 1, the intake-air-temperature sensor 12, the pressure-of-induction-pipe 
force sensor 17, the air-fiiel ratio sensor 23, the exhaust-gas-temperature sensor 24, the reducing-agent pressure sensor 32, a 
coolant temperature sensor 34, the accelerator opening sensor 36, the EGR opening sensor 38, and EGR gas temperature 
sensor 37 grade, and transmits those output signals to CPU35 1 or RAM353. 

[0085] It connects with a fuel injection valve 3, the actuator 14 for inhalation-of-air drawing, the actuator 22 for exhaust air 
drawing, the EGR valve 26, a flow control valve 30, and isolation valve 3 1 grade through electric wiring, and said output port 
357 transmits the control signal outputted from CPU351 to the above mentioned fuel injection valve 3, the actuator 14 for 
inhalation-of-air drawing, the actuator 22 for exhaust air drawing, the EGR valve 26, a flow control valve 30, or an isolation 
valve 3 1 . 

[0086] A fuel-injection control routine for said ROM352 to control a fiiel injection valve 3, The exhaust air throttling control 
routine for controlling the inhalation-of-air throttling control routine for controlling the inhalation-of-air throttle valve 13, and 
the exhaust air throttle valve 21, The NOx clarification control routine for purifying the nitrogen oxides (NOx) absorbed by 
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' the ECjR control routine for controlling the EGR valve 26, and the occlusion reduction type NOx catalyst 20, Application 
programs, such as a poisoning dissolution control routine for canceling poisoning by the oxide of the occlusion reduction type 

NOx catalyst 20, are memorized. 

[0087] In addition to the above-mentioned application program, said ROM352 has memorized various kinds of control maps. 
Said control map For example, the fuel-oil-consumption control map in which the relation between an internal combustion 
engine's 1 operational status and basic fuel oil consumption (basic ftiel injection duration) is shown, The fuel-injection-timing 
control map in which the relation between an internal combustion engine's 1 operational status and basic fuel injection timing 
is shown, The inhalation-of-air throttle valve opening control map in which the relation between an internal combustion 
engine's 1 operational status and the target opening of the inhalation-of-air throttle valve 13 is shown, The inhalation 
new-air- volume amendment map in which the relation between the cooling effectiveness of EGR cooler 27 and inhalation new 
air volume is shown, The exhaust air throttle valve opening control map in which the relation between an internal combustion 
engine's 1 operational status and the target opening of the exhaust air throttle valve 21 is shown, Whenever [ EGR 
valve-opening / which shows the relation between an internal combustion engine's 1 operational status and the target opening 
of the EGR valve 26 ] A control map. The amount amendment map of EGR gas in which the relation between the cooling 
effectiveness of EGR cooler 27 and the amount of need EGR(s) is shown. The EGR cooler effectiveness presumption map, 
the target addition of an internal combustion engine's 1 operational status, and a reducing agent (or) which show the relation 
between EGR gas temperature and the cooling effectiveness of EGR cooler 27 They are the reducing-agent addition control 
map in which relation with the target air-fiiel ratio of exhaust air is shown, the flow control valve control map in which the 
relation between the target addition of a reducing agent and the valve-opening time amount of a flow control valve 30 is 
shown. 

[0088] Said RAM353 stores the output signal from each sensor, the result of an operation of CPU351, etc. Said result of an 
operation is an engine rotational frequency by which the crank position sensor 33 is computed based on time spacing which 
outputs a pulse signal. These data are rewritten by the newest data whenever the crank position sensor 33 outputs a pulse 
signal. 

[0089] Said backup RAM 354 is the memory of the non-volatile after an internal combustion engine's 1 shutdown can 
remember data to be. 

[0090] Said CPU351 operates accordmg to the application program memorized by said ROM352, and performs fuel injection 
valve control, inhalation-of-air throttling control, exhaust air throttling control, EGR control, NOx clarification control, 
poisoning dissolution control, and EGR cooler cooling effectiveness presumption control. 

[0091] For example, in fuel injection valve control, CPU351 determines first the fuel quantity injected from a fuel injection 
valve 3, and determines the stage to inject a fiiel from a fiiel injection valve 3 subsequently. 

[0092] When determining fuel oil consumption, CPU351 reads the engine rotational frequency memorized by RAM353 and 
the output signal (accelerator opening) of the accelerator opening sensor 36. CPU35 1 is accessed to a fuel-oil-consumption 
control map, and computes said engine rotational frequency and the basic fuel fuel oil consumption (basic fuel injection 
duration) corresponding to said accelerator opening. CPU35 1 amends said basic fuel injection duration based on the output 
signal value of an air flow meter 1 1, the intake-air-temperature sensor 12, and coolant temperature sensor 34 grade etc., and 
determines final fuel injection duration. 

[0093] When determining fuel injection timing, CPU351 is accessed to a fuel-injection initiation stage control map, and 
computes the basic fuel injection timing corresponding to said engine rotational frequency and said accelerator opening. 
CPU35 1 amends said basic fuel injection timing by making the output signal value of an air flow meter 1 1 , the 
intake-air-temperature sensor 12, and coolant temperature sensor 34 grade into a parameter, and determines final fuel 
injection timing, 

[0094] If fuel injection duration and fuel injection timing are determined, CPU351 compares said fiiel injection timing and 
output signal of the crank position sensor 33, and when the output signal of said crank position sensor 33 is in agreement with 
said fiiel-injection initiation stage, it will start the impression of actuation power to a fuel injection valve 3. CPU351 stops the 
impression of actuation power to a fuel injection valve 3, when the elapsed time from the event of starting the impression of 
actuation power to a fuel injection valve 3 reaches said fuel injection duration. 

[0095] In addition, when an internal combustion engine's 1 operational status is in idle operational status in fuel-injection 
control, CPU351 computes an internal combustion engine's 1 target idle rpm by making into a parameter the output signal 
value of a coolant temperature sensor 34, the operating state of the auxiliary machinery which operate like the compressor of 
the air conditioner for the vehicle interior of a room using the turning effort of a crankshaft, etc. And CPU35 1 carries out 
feedback control of the fuel oil consumption so that actual idle rpm may be in agreement with target idle rpm. 
[0096] Moreover, in inhalation-of-air throttling control, CPU351 reads the engine rotational frequency and accelerator 
opening which are memorized by RAM353. CPU351 is accessed to an inhalation-of-air throttle valve opening control map, 
and computes the target inhalation-of-air throttle valve opening corresponding to an engine rotational frequency and an 
accelerator opening. CPU351 impresses the actuation power corresponding to said target inhalation-of-air throttle valve 
openmg to the actuator 14 for inhalation-of-air drawing. In that case, CPU351 detects the actual opening of the 
inhalation-of-air throttle valve 13, and may be made to carry out feedback control of said actuator 14 for inhalation-of-air 
drawing based on the difference of the opening of the actual inhalation-of-air throttle valve 13, and a target inhalation-of-air 
throttle valve opening. 

[0097] Moreover, CPU35 1 contt-ols the actuator 22 for exhaust air drawing by exhaust air throttling control that the exhaust 
air throttle valve 2 1 should be driven in the direction of clausilium, when an internal combustion engine 1 is in the warm-up 
condition after start up between the colds, or when the heater for the vehicle interior of a room is in an operating state. 
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[0098*] in this case, an internal combustion engine's 1 load increases and the quantity of fuel oil consumption is increased 
corresponding to it ~ things - *♦ Consequently, while an internal combustion engine's 1 calorific value increases and an 
internal combustion engine's 1 wanning up is promoted, the heat source of the heater for the vehicle interior of a room is 
secured. 

[0099] Moreover, in EGR control, CPU351 reads the engine rotational frequency memorized by RAM353, the output signal 
(circulating water temperature) of a coolant temperature sensor 34, the output signal (accelerator opening) of the accelerator 
opening sensor 36, etc., and distinguishes whether the execution condition of EGR control is satisfied. 
[0100] as the above-mentioned EGR control execution condition, the variation of the accelerator opening by which the 
internal combustion engine 1 is continuously operated beyond predetermined time from the time of start up which has a 
circulating water temperature beyond predetermined temperature is a positive value - etc. ~ conditions can be illustrated. 
[0101] When it judges with an EGR control execution condition which was described above being satisfied, CPU351 is 
accessed to a control map whenever [ EGR valve-opening ] by making an engine rotational frequency and an accelerator 
opening into a parameter, and computes whenever [ corresponding to said engine rotational frequency and said accelerator 
opening / target EGR valve-opening ]. CPU351 impresses the actuation power corresponding to whenever [ said target EGR 
valve-opening ] to the EGR valve 26. When it judges with on the other hand an EGR control execution condition which was 
described above not being satisfied, CPU351 is controlled that the EGR valve 26 should be held in the 
close-by-pass-bulb-completely condition. 

[0102] Next, the EGR control concerning the gestalt of this operation is explained. 

[0103] In the EGR control concerning the gestalt of this operation, CPU351 performs the so-called EGR valve feedback 
control which carries out feedback control of the opening of the EGR valve 26 by making an internal combustion engine's 1 
inhalation new air volume into a parameter. 

[0104] In EGR valve feedback control, CPU351 determines an internal combustion engine's 1 target inhalation new air 
volume by making an accelerator opening, an engine rotational frequency, etc. into a parameter, for example. In that case, 
relation between an accelerator opening, an engine rotational frequency, and target inhalation new air volume is map-ized 
beforehand, and target inhalation new air volume is computed from the map, accelerator opening, and engine rotational 
frequency. 

[0105] Here, since the heat exchange effectiveness in an EGR cooler falls as compared with the case where plugging has not 
occurred and EGR gas temperature rises when plugging occurs in an EGR cooler, according to the cooling effectiveness of an 
EGR cooler, the amount of EGR gas and inhalation new air volume must be changed from the demand of emission. 
[0106] That is, if the cooling effectiveness of an EGR cooler is falling, since cooling of the EGR gas inhaled by the cylinder 2 
will become imperfection and the ambient temperature of a cylinder 2 will become high, the consistency of EGR gas becomes 
small. In order to fill the demand of emission, it must stop thereby, having to supply more EGR gas to a cylinder 2. Such 
relation can be shown as a correlation of EGR cooler effectiveness and the amount of need EGR gas for every engine load, as 
shown in drawing 5 . 

[0107] On the other hand, since the temperature of the new mind inhaled by the cylinder 2 rises and a charging efficiency falls 
so that the cooling effectiveness of an EGR cooler is low, the amount of the new mind inhaled to a cylinder 2 is made to 
increase. Such relation can be shown as a correlation of EGR cooler effectiveness and inhalation new air volume for every 
engine load, as shown in drawing 6 . 

[0108] In order to prevent aggravation of emission, it is necessary to make a cylinder 2 inhale the proper amount of EGR gas 
and inhalation new air volume which amended the amount of EGR gas, and inhalation new air volume, and balanced the 
operational status at that time. This amendment approach is shown below. 

[0109] In predetermined operational status, since the temperature of EGR gas after passing the temperature of exhaust air and 
EGR cooler 27 of a new article condition turns into fixed temperature accordmg to the operational status, if the temperature of 
EGR gas before passing the temperature and EGR cooler 27 of EGR gas after passing EGR cooler 27 of a new article 
condition is beforehand searched for in the experiment, the relation of EGR gas temperature and the cooling effectiveness of 
EGR cooler 27 as shown in drawing 4 can be drawn. 

[0110] If ROM352 is made to memorize beforehand by using this relation as an EGR cooler effectiveness presumption map, 
the effectiveness of EGR cooler 27 will be presumed by making into a parameter temperature of the EGR gas after the EGR 
cooler 27 passage obtained from the output signal of the EGR gas temperature sensor 37. 

[0111] Moreover, the required amount of EGR gas is computable from the EGR cooler cooling effectiveness in this time with 
drawing 5 . This computed requh-ed amount of EGR gas is memorized by RAM353. If it map-izes beforehand in quest of the 
valve-opening variation of the EGR valve 26 from which this required amount of EGR gas is obtained, and the 
inhalation-of-air throttle valve 13 by experiment and ROM352 is made to memorize, based on the required amount of EGR 
gas, the amount of valve-opening amendments of the EGR valve 26 and the inhalation-of-air throttle valve 13 is computable. 
[0112] CPU35 1 can change the amount of valve opening of the EGR valve 26 and the inhalation-of-air throttle valve 13 based 
on said computed amount of valve-opening amendments, and can amend the amount of EGR gas, and inhalation new air 
volume. 

[0113] On the other hand, inhalation new air volume is computable from the EGR cooler cooling effectiveness in this time 
with drawing 6 . This computed mhalation new air volume is memorized by RAM353. The inhalation new air volume 
computed simultaneously is memorized by RAM353 as amendment target inhalation new air volume. 
[01 14] If amendment target inhalation new air volume is determined by the above-mentioned procedure, CPU351 reads the 
output signal value (actual inhalation new air volume) of the air flow meter 1 1 memorized by RAM353, and measures actual 
inhalation new air volume and amendment target inhalation new air volume. 
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[0115] When there is less above mentioned actual inhalation new air volume than amendment target inhalation new air 
volume, CPU351 carries out specified quantity clausilium of the EGR valve 26, and carries out specified quantity valve 
opening of the inhalation-of-air throttle valve 13. In this case, the amount of EGR gas which flows into the inhalation-of-air 
branch pipe 8 from the EGR path 25 will decrease, and the amount of EGR gas inhaled in an internal combustion engine's 1 
cylinder 2 according to it will decrease. Consequently, only the part to which EGR gas decreased increases the amount of the 
new mind inhaled in an internal combustion engine's 1 cylinder 2. 

[0116] On the other hand, when there is more actual inhalation new air volume than amendment target inhalation new air 
volume, CPU351 carries out specified quantity valve opening of the EGR valve 26, and carries out specified quantity 
clausilium of the inhalation-of-air throttle valve 13. In this case, the amount of EGR gas which flows into the inhalation-of-air 
branch pipe 8 increases from the EGR path 25, and the amount of EGR gas inhaled in an internal combustion engine's 1 
cylinder 2 according to it increases. Consequently, only the part from which EGR gas increased the amount of the new mind 
inhaled in an internal combustion engine's 1 cylinder 2 will decrease. 

[0117] Based on EGR cooler effectiveness, amendment of inhalation new air volume and amendment of the amount of EGR 
gas are attained as mentioned above. 

[0118] Thus, Air Fuel Ratio Control corresponding to cooling effectiveness change of an EGR cooler can be performed, and 

aggravation of exhaust air emission can be prevented. 

[0119] 

[Effect of the Invention] The exhaust emission control device of the internal combustion engine concerning this invention can 
presume EGR cooler effectiveness from EGR gas temperature, and can amend the amount of EGR gas, and inhalation new air 
volume from this presumed EGR cooler effectiveness. 

[0120] Consequently, the amount of EGR gas and inhalation new air volume can be rationalized, and aggravation of exhaust 
air emission can be controlled. 



[Translation done.] 



